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PREFACE 
S i n c e  1979, t h e  Regional  Development Group a t  IIASA has  
been engaged i n  a c a s e  s t u d y  o f  economic and demographic develop- 
ment,  land-use  and r e l a t e d  problems i n  t h e  r e g i o n  o f  sou thwes te rn  
~ k 8 n e  i n  Sweden. The c a s e  s t udy  i s  t h e  t h i r d  i n  a series o f  a t -  
t empts  made by t h e  Regional  Development Group t o  app ly  sys tems 
a n a l y t i c  methods t o  r e g i o n a l  p l ann ing  problems i n  r e g i o n s  w i t h  
d i f f e r e n t  economic s t r u c t u r e s ,  r e s o u r c e  endowments and o rgan i za -  
t i o n a l  s e t t i n g s .  
The r e s e a r c h  i n  t h e  Swedish c a s e  s t u d y  h a s  been done i n  c o l l a -  
b o r a t i o n  w i t h  t h e  I n t e r m u n i c i p a l  Assoc i a t i on  o f  Southwest  ~ k g n e  (SSK) , 
a s  a p a r t  o f  t h e i r  ongoing work i n  p h y s i c a l  and p u b l i c  t r a n s p o r t  
p l a n n i n g  f o r  t h e  m e t r o p o l i t a n  r e g i o n  o f  Malmo, and i t s  neighbo- 
r i n g  m u n i c i p a l i t i e s .  The r e s e a r c h  ha s  been p a r t l y  sponsored by 
t h e  Swedish Counci l  f o r  Bu i l d ing  Research.  
I n  t h e  c a s e  s t u d y  an  i n t e g r a t e d  sys tems  a n a l y t i c  package 
o f  models i s  used which h a s  been developed w i t h i n  t h e  Regional  
Development Group i n  c o o p e r a t i o n  w i t h  a group o f  Swedish r e s e a r -  
c h e r s  and p l a n n e r s .  I n  t h a t  package,  s e p a r a t e  models have been 
developed f o r  i n t e r r e g i o n a l  economic and demographic problems,  
and f o r  i n t r a r e g i o n a l  land-use  problems.  
This  paper  focuses  on t h e  p o i n t  of d e p a r t u r e  f o r  t h e  ~ k g n e  
a n a l y s i s  - compi la t ion  of d e t a i l e d  in format ion  on e x i s t i n g  land- 
use p a t t e r n s .  Because a v a i l a b l e  o f f i c i a l  in format ion  was s e r i o u s -  
l y  incomplete ,  t h e  r e s e a r c h e r s  had t o  d e v i s e  s t r a t e g i e s  f o r  
e x t r a c t i n g  d a t a  from o t h e r  sou rces .  By t a k i n g  advantage of 
e x i s t i n g -  r e a l  e s t a t e  t a x  in format ion  and conduct ing a  survey of 
major p u b l i c  p r o p e r t i e s ,  they  were a b l e  t o  account  f o r  n e a r l y  
a l l  land-use i n  t h e  SSK reg ion .  The paper  t h u s  i l l u s t r a t e s  a  
c r e a t i v e  s o l u t i o n  t o  d a t a  problems t h a t  o f t e n  h i n d e r  r e sea rch  a t  
a  subna t iona l  l e v e l .  
Bor i s  I s s a e v  
Leader 
Regional Development 
Group 
Laxenburg, August 1982  
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LAND-USE PATTERNS IN SOUTHWESTERN SKANE, 
SWEDEN: A NOTE ON A STATISTICAL METHOD 
AND SOME PRELIMINARY RESULTS 
~orgen Schultz 
INTRODUCTION 
During the period 1979-1981 the International Institute for 
Applied Systems Analysis (IIASA) in Laxenburg, Austria and the 
Intermunicipal Association of Southwestern ~ k s n e  (SSK), Sweden 
collaborated on a research study covering economic and demo- 
graphic development, land-use planning,and related problems 
in the metropolitan region of Malmo in southern Sweden. This 
was the third case study undertaken by IIASA's Regional Deve- 
lopment Group that applied systems analytic methods to regional 
* planning problems. To the SSK - a joint planning board repre- 
senting nine municipalities with a total population of 450,000 - 
the study constituted an application of new methods for land-use, 
housing, and public transport planning. The research was spon- 
sored in part by the Swedish Council for Building Research. The 
research project is being d-ocumented in a series of reports and 
working papers published in English by IIASA and in Swedish by 
the SSK. Selected papers are listed in the Appendix at the con- 
clusion of this report. 
* 
An information booklet on the SSK's organization and acti- 
vities, including its 1979 Structure Plan, is available in English 
and German from the SSK. 
2. THE NEED FOR LAND-USE DATA 
The IIASA - SSK study developed and tested an integrated 
package of systems analytic models. In some cases, such as 
the model for demographic analysis and projections, it proved 
easy to compile necessary data from official records. For the 
economic models, however, data needs were harder to satisfy, 
since statistics on production, investment, and economic acti- 
vity are often unavailable on a sufficiently disaqgregated, 
regional level. Here estimation procedures had to be used to 
supply the information required to run the models. 
Inadequate knowledge of existing land-use patterns thus 
initially hampered implementation of the project's integrated 
economic - physical methods in skgne. The information ordi- 
narily used by planners in the region was not sufficiently 
disaggregated by economic sector and activities. 
There are no official land-use statistics covering all of 
Sweden's territory. The total urban area is calculated every 
five years as a part of the Census, but land-use patterns within 
cities are not surveyed. In contrast, statistics on agriculbure 
are exceedingly detailed, including large quantities of data on 
farmland, crops, livestock, and yields. (Comparison with the 
d e s t  statistics on manufacturing suggests that Sweden is pri- 
marily an agrarian country.) As a consequence, responsible local 
planning authorities undertake independent investigations of local 
urban and rural land-use patterns. Unfortunately, because of the 
variation in methods and data sources, their findings often cannot 
be compared. 
During the past five years the Swedish National Central 
Bureau of Statistics (SCB) has investigated ways of generating 
official land-use information, but has not yet recommended a 
specific solution. Attempts to use aerial photography were not 
successful; the classification produced using photos taken from 
airplanes was only 67 percent accurate, while that produced using 
satellite photos was just 55% accurate. The use of large-scale 
maps furnished somewhat better results, but large variations in 
s c a l e s ,  con t en t s , and  age  o f  e x i s t i n g  maps make it i m p r a c t i c a l  
t o  app ly  t h i s  method t o  t h e  count ry  a s  a  whole. I n  a  v a s t ,  
s p a r s e l y  popula ted  coun t ry  such a s  Sweden, it is  n o t  p o s s i b l e  
t o  upda te  o f f i c i a l  l a r g e - s c a l e  maps ve ry  o f t e n .  
I n  o u r  view, t h e  S C B ' s  most i n t e r e s t i n g  approach was t o  
use  e x i s t i n g  a d m i n i s t r a t i v e  and s t a t i s t i c a l  r e c o r d s ,  p a r t i c u -  
l a r l y  t h e  r e a l  e s t a t e  r e g i s t e r .  Th i s  r e g i s t e r  i s  k e p t  by t a x  
a u t h o r i t i e s  i n  each county  t o  a i d  i n  c a l c u l a t i n g  and l e v y i n g  
l o c a l  p r o p e r t y  t a x e s .  I t  c o n t a i n s  v a l u a b l e  i n fo rma t ion  on 
ownership,  a c r e a g e ,  t y p e  of  u s e ,  and va lue  o f  l and  and b u i l d -  
i n g s .  Unfo r tuna t e ly ,  it does  n o t  c o n t a i n  i n fo rma t ion  on t ax-  
exempt p u b l i c  p r o p e r t i e s ,  such a s  s c h o o l s ,  h o s p i t a l s ,  p a r k s ,  
s t reets ,  r a i l w a y s ,  h a r b o r s ,  and a i r p o r t s .  Because p u b l i c  
p r o p e r t i e s  comprise a  s u b s t a n t i a l  p o r t i o n  of  urban a r e a s ,  t h e  
SCB could  n o t  c l a s s i f y  a l l  urban l and .  I n  f a c t ,  some 40 p e r c e n t  
o f  t h e  l a n d  remained u n c l a s s i f i e d  i n  t h e  major town o f  t h e  t e s t  
a r e a .  Th i s  f ind ing ,  t o g e t h e r  w i th  some o t h e r  methodological  
shor tcomings ,  l e d  t h e  SCB t o  abandon, a t  l e a s t  temp'orar i ly ,  t h e  
u s e  of  r e g i s t e r  d a t a  t o  compile land-use s t a t i s t i c s .  
3 .  THE REAL ESTATE TAX REGISTER AS A SOURCE OF LAND-USE DATA 
For s e v e r a l  r e a sons  w e  found t h e  p o s s i b i l i t y  of  u s ing  t h e  
r e a l  e s t a t e  t a x  r e g i s t e r  more promis ing t h a n  t h e  SCB d i d .  F i r s t ,  
w e  needed t h e  f i g u r e s  u r g e n t l y  and w e r e  i n c l i n e d  t o  a c c e p t  some 
e r r o r s  r a t h e r  t han  having no th ing  a t  a l l  t o  work w i th .  (Produ- 
cers of  s t a t i s t i c s  t e n d  t o  demand h i g h e r  q u a l i t y  t h a n  consumers/ 
p l a n n e r s  can a f f o r d  t o  do.)  Second, w e  thought  t h e  r e g i s t e r  
cou ld  be improved by adding i n fo rma t ion  from o t h e r  sou rce s .  
The c r u c i a l  i n fo rma t ion  gap concerned tax-exempt proper-  
t i es .  I n i t i a l l y ,  t h e  s h e e r  number of such p r o p e r t i e s  (10,000 
i n  t h e  ~ k % n e  r e g i o n )  made t h e  t a s k  o f  f i l l i n g  t h e  gap seem 
i ' n feas ib le .  A l i s t i n g  showed, however, t h a t  many a r e  t o o  sma l l  
t o  s k g n i f i c a n t l y  e f f e c t  t o t a l  land-use p a t t e r n s .  Even i f  8000 
p r o p e r t i e s  were l e f t  u n c l a s s i f i e d ,  w e  would l a c k  i n fo rma t ion  
on o n l y  a  sma l l  pe r cen t age  of  t h e  urban l and  a r e a .  For t h i s  
r ea son ,  w e  dec ided  t o  c o n c e n t r a t e  on t h e  2000 l a r g e s t  p r o p e r t i e s ,  
a l l  a t  l e a s t  5000 m2 (approximately 1 a c r e )  . Each of t h e s e  
p r o p e r t i e s  was i d e n t i f i e d  on l a r g e - s c a l e  maps and then  c l a s s i -  
* 
f  i e d  according t o  use .  
On t h e  b a s i s  of  t h e  o f f i c i a l  r e a l  e s t a t e  t a x  r e g i s t e r  and 
our  own c l a s s i f i c a t i o n  of t h e  2 0 0 0  p u b l i c  p r o p e r t i e s ,  we then  
c r e a t e d  a  d a t a  base .  I t  c o n t a i n s  approximately 80,000 proper-  
t i e s  c l a s s i f i e d  by 35 d i f f e r e n t  types  of land u s e .  The d a t a  
base  accounts  f o r  almost 99 pe rcen t  of t h e  t o t a l  a r e a  of 
southwestern ~ k z n e .  Nearly a l l  l and  i n  r u r a l  a r e a s  and approx- 
imate ly  95 pe rcen t  of l and  i n  urban a r e a s  has  been c l a s s i f i e d .  
Thus f a r  t h e  d a t a  base  has  been used t o  produce s t a t i s t i c s  
on fou r  d i f f e r e n t  l e v e l s  of aggrega t ion :  t h e  1 2 2  p a r i s h e s  
i n  t h e  reg ion;  t h e  24 planning a r e a s  used i n  t h e  IIASA - SSK 
s tudy  ( a l l  c o n s i s t i n g  of  one o r  more p a r i s h e s )  ; t h e  9  l o c a l  
a u t h o r i t i e s  (kommuner); and, f i n a l l y ,  t h e  e n t i r e  r eg ion .  
P r e s e n t l y  we a r e  t r y i n g  t o  produce s t a t i s t i c s  on a  micro 
l e v e l ,  namely f o r  100 s m a l l e r  a r e a s  wi th in  t h e  c i t y  of Malmo. 
Because t h e  method s t i l l  has  a  number of weak p o i n t s ,  t h e  
s t a t i s t i c s  produced s o  f a r  must be regarded a s  pre l iminary .  
Severa l  p o s s i b l e  sources  of e r r o r  a r e  summarized below: 
o  A l l  in format ion  about t h e  p r o p e r t i e s  l i a b l e  t o  taxa-  
t i o n  ( i . e . , a r e a  and type  of use)  was c o l l e c t e d  i n  t h e  
1975 gene ra l  assessment and t h e  1976-1980 s p e c i a l  
assessments .  The assessment procedure c a l l s  f o r  t h e  
a c t i v e  p a r t i c i p a t i o n  of t h e  owner, t h e  t a x  a u t h o r i t y ,  
and an e l e c t e d  assessment committee; a l though t h i s  
should guaran tee  f a i r l y  a c c u r a t e  d a t a ,  no formal 
e v a l u a t i o n  has  been performed. 
o  Although a  p rope r ty  may be used f o r  s e v e r a l  purposes ,  
j u s t  t h e  major use  was considered i n  t h e  o f f i c i a l  
assessment and i n  our  c l a s s i f i c a t i o n .  Only i n  t h e  
case  of farms i s  t h e  t o t a l  a r e a  broken down by use  
(i. e., a r a b l e  l and ,  meadow, f o r e s t ,  farmyard, and o t h e r )  . 
'we b e n e f i t e d  from t h e  a s s i s t a n c e  of t h e  County Surveyor 
Department and s e v e r a l  town planning departments i n  c a r r y i n g  o u t  
t h i s  time-consuming work. The i r  knowledge of t h e  l o c a l i t y  a ided  
us  g r e a t l y .  
T h i s  s i m p l i f i c a t i o n  may c a u s e  u n a c c e p t a b l e  e r r o r s  i n  t h e  
c a s e  of  l a r g e  p r o p e r t i e s  w i t h  a  compl ica ted  p a t t e r n  o f  
l a n d  u s e .  
o  Some t y p e s  o f  l a n d  u s e s  a r e  s y s t e m a t i c a l l y  u n d e r e s t i -  
mated. T h i s  o c c u r s ,  f o r  i n s t a n c e ,  i n  t h e  c a s e  of  e n t e r -  
p r i s e s  t o o  s m a l l  t o  dominate a  p r o p e r t y  and a l s o  i n  t h e  
case of r o a d s  i n  t h e  c o u n t r ~ s i d e ,  which normal ly  a r e  
n o t  independen t  p r o p e r t i e s .  When a  road  i s  t o  b e  b u i l t  
on a fa rm,  t h e  l a n d  i s  u s u a l l y  n o t  p a r t i t i o n e d ,  b u t  r a t h e r  
g u a r a n t e e d  th rough  easement ,  i . e . ,  a  s p e c i a l  agreement  
between t h e  S t a t e  and t h e  landowner. 
4 .  SAMPLE STATISTICS 
Some examples of  s t a t i s t i c s  produced t h u s  f a r  a r e  p r e s e n t e d  
i n  t h i s  s e c t i o n  - namely, land-use  p a t t e r n s  i n  t h e  r e g i o n  as a  
whole and i n  a town p a r i s h ,  and t h e  r e s u l t s  o f  a s p e c i a l  s t u d y  
of  development d e n s i t i e s  i n  r e s i d e n t i a l  a r e a s .  
The SSK r e g i o n  h a s  a l m o s t  500,000 i n h a b i t a n t s ,  d i s t r i b u t e d  
2 o v e r  an a r e a  o f  o n l y  1600km . The o v e r a l l  p o p u l a t i o n  d e n s i t y  
2 i s  280 persons/km , i . e . ,  s l i g h t l y  lower  t h a n  t h e  a v e r a g e  f o r  
England and Wales, t h e  N e t h e r l a n d s ,  and Belgium, b u t  15 t i m e s  
h i g h e r  t h a n  t h e  Swedish average .  About 10 p e r c e n t  o f  t h e  SSK 
r e g i o n  cons i s t s  of  urban areas and s m a l l  s e t t l e m e n t s .  Housing 
and v a r i o u s  commercial p r e m i s e s  i n  apa r tment  b u i l d i n g s  accoun t  
f o r  6  p e r c e n t ,  i n d u s t r i a l  p remises  f o r  2 p e r c e n t ,  and p u b l i c l y  
owned urban l a n d  ( i n c l u d i n g  l a n d  f o r  t r a n s p o r t a t i o n ,  r e c r e a t i o n ,  
and r e s e r v e s )  f o r  9 p e r c e n t .  Most o f  t h e  r u r a l  a r e a  i s  i n t e n -  
s i v e l y  farmed: 62  p e r c e n t  i s  a r a b l e  l a n d , w h i l e  o n l y  6  p e r c e n t  
is  meadows, and 7 . 5  p e r c e n t  i s  f o r e s t s .  Land-use d a t a  f o r  t h e  SSK 
r e g i o n  i s  p r e s e n t e d  i n  a b s o l u t e  terms i n  Tab le  1  and i n  r e l a t i v e  
t e r m s  i n  T a b l e  2 .  The breakdown is shown g r a p h i c a l l y  i n  F i g u r e  
1 .  
T h i s  land-use  p a t t e r n  i s  n o t  t y p i c a l  o f  Sweden. Urban l a n d  
a c c o u n t s  f o r  o n l y  1 p e r c e n t ,  a r a b l e  l a n d  f o r  7 p e r c e n t ,  and f o r e s t s  
f o r  55 p e r c e n t  o f  t h e  n a t i o n  a s  a  whole. While 80 p e r c e n t  o f  
t h e  SSK r e g i o n  i s  urban o r  used  f o r  a g r i c u l t u r e ,  o n l y  8  p e r c e n t  
T a b l e  1 .  Land u s e ,  by  c a t e g o r y ,  i n  t h e  SSK r e g i o n  a s  a  
whole  and i n  t h e  Lund C a t h e d r a l  P a r i s h ,  1980 ( h a ) .  
Land-use Category 
Area 
Lund 
SSK Cathedral  Region Par ish  
FARMING AND FORESTRY 
Arable land 
Pasture ,  meadows 
Forests  
Farms, e t c .  
Other 
To ta l  
DWELLINGS AND COMMERCIAL PREMISES 
Houses f o r  seasonal  uses  1,173 - 
One-family housing u n i t s  6,915 54 
Apartment bu i ld ings ,  p r imar i ly  dwellings 1,186 6 4 
Apartment bu i ld ings ,  dwellings and commercial premises 192 9 
Apartment bu i ld ings ,  p r imar i ly  commercial premises 206 14 
Tota l  9,672 141 
INDUSTRIAL USES 
Manufacturing i n d u s t r i e s  
Mining q u a r r i e s  
Energy, water/sewage, waste 
Petrol.  s t a t i o n s ,  r e p a i r  workshops, garages 
S to res  
Greenhouses 
Other 
To ta l  
PUBLIC URBAN LAND 
Publ ic  Administration f a c i l i t i e s  
Education f a c i l i t i e s  
Child day ca re  c e n t e r s  
Medical f a c i l i t i e s ,  h o s p i t a l s  
Churches, cemeteries 
Airpor ts  
Harbors 
Railway, pos t ,  telecommunication f a c i l i t i e s  
Roads, s t r e e t s ,  parking f a c i l i t i e s  
Sport  f a c i l i t i e s ,  r e c r e a t i o n a l  a reas  
Sports  grounds 
Landscaped parks 
Natural  Parks 
Other r e c r e a t i o n a l  a r e a s  
Other 
Total  
LAND TO BE DEVELOPED 
S i t e s  f o r  houses f o r  seasonal  uses  
S i t e s  f o r  one-family housing u n i t s  
S i t e s  f o r  apartment bu i ld ings  
S i t e s  f o r  i n d u s t r i a l  uses 
Other 
To ta l  
NOT CLASSIFIED 
TOTAL AREA 
Table  2 .  Land u s e ,  by c a t e g o r y ,  i n  t h e  SSK r e g i o n  a s  a  whole 
and i n  t h e  Lund C a t h e d r a l  P a r i s h ,  1980 ( % ) .  
Land-use Category 
Area 
The SSK Lund Cathedral 
Region Par ish  
Farming and f o r e s t r y  
Arable land 
Pasture,  meadows 
Fores ts  
Other 
Dwellings and commercial premises 6 26 
I n d u s t r i a l  uses 2 7 
Public urban land, t r anspor ta t ion  8 4 5  
Land t o  be developed 1 3 
Not c l a s s i f i e d  
Tota l  
ARABLE U N D  
W T  CUSSIFIEO 
TO BE DEVELOPED 
PUBLIC UWAN U N O  
INDUSTRIAL USES 
DUELLINGS 
F igu re  1 .  Land u se  i n  t h e  SSK r e q i o n ,  by c a t e a o r v ,  
1980. The p o r t i o n  of  t h e  f i g u r e  a l l o -  
c a t e d  t o  a  g iven  c a t e g o r y  i n d i c a t e s  i t s  
r e l a t i v e  s i z e .  







